Effect of hypoxic stress on migration and characteristics of monocytes in uveal melanoma.
Among the characteristics of uveal melanoma that are associated with a poor prognosis are a large tumor size and the presence of increased numbers of lymphocytes and macrophages. In rapidly growing tumors, reduction in oxygen tension may occur with increased distance from blood vessels, which we hypothesize may lead to an inflammatory microenvironment, further stimulating tumor growth. To analyze whether hypoxia induces uveal melanoma cells to express proinflammatory cytokines and whether tumor supernatant (TSN) affects monocyte migration and differentiation. The expression of proinflammatory genes in freshly cultured uveal melanoma samples was studied in an in vitro 24-hour hypoxic culture system using quantitative polymerase chain reaction. In addition, cell lines cultured under normoxic and hypoxic conditions were used. The effect of TSN on monocyte chemotaxis was tested using a transwell migration system and by analyzing monocyte differentiation. The levels of the cytokines CCL2, IL6, and PGE2 in TSN were determined by enzyme-linked immunosorbent assay. Five cell lines (OCM8, 92.1, Mel270,Mel290 and OMM2.5) and 11 primary short-term cultures. Exposure of freshly cultured uveal melanoma cells to hypoxia led to an increased expression of the proinflammatory cytokines PLGF (OMIM 601121), TGFβ (OMIM 190180), END1 (OMIM +131240), and ICAM1 (OMIM 147840) and a lower expression of AIMP1 (OMIM 603605) (EMAP2), CCL2 (MCP-1) (OMIM +158105), and IL1b (OMIM *147720). The TSN from cultured melanoma cell lines induced chemotaxis of monocytes, but this was independent of the normoxic or hypoxic state. The TSN of 1 cell line and 2 primary uveal melanoma cultures inhibited the dendritic cell maturation and did not induce M2 macrophage polarization in vitro. Our results indicate that under hypoxic conditions, immune response genes are differentially expressed in cultured primary uveal melanoma cells. The TSN from uveal melanoma cell lines is capable of affecting the chemotactic response and maturation of monocytes in vitro, but this is irrespective of hypoxia.